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In  June  1991,  the  U.S.  Any  Research  Institute  for  the 
B^avioral  and  Social  Sciences  (ARI)  publishtid  "A  Guide  for  Early 
Enbedded  Training  Decisions."  That  document,  for  the  first  tine, 
provided  the  Any  with  specific  procedures  for  detenining  idiat 
training  to  embed  in  weapons  systems  and  %diat  to  train  by  other 
means.  The  document  has  been  enthusiastically  accepted  by  the 
Any  user  community.  It  has  been  revised  and  automated  by  Simu¬ 
lation,  Training,  and  Instrumentation  Command  (STRICcm)  to  facil¬ 
itate  its  use. 

This  report  describes  a  trial  application  of  the  embedded 
training  (ET)  guide  for  a  proposed  anored  system.  It  describes, 
in  detail,  the  procedures  used  to  apply  the  ET  guide  to  a  devel¬ 
oping  weapons  system  and  the  lessons  learned  as  a  result  of  that 
application.  Included  are  procedures  for  identifying  and  clus¬ 
tering  tasks,  compiling  the  supporting  documentation,  and  improv¬ 
ing  the  efficiency  of  using  the  decision  flowcharts.  The  guide 
also  includes  important  lessons  for  prospective  users  and  offers 
specific  recommendations  for  the  use  of  embedded  training  in  the 
Block  III  tank. 

The  work  described  is  part  of  the  research  task  entitled 
Technology  Development  for  Simulated  Training  Environments,  which 
is  being  conducted  for  STRICOM  by  the  ARI  STRICOM,  Orlando  Field 
Unit,  under  a  Memorandum  of  Understanding  between  STRICCBf  (for¬ 
merly  PM  TRADE)  and  ARI  dated  14  July  1986.  A  draft  version  of 
this  report  has  been  presented  to  STRICOM,  and  lessons  learned 
are  being  incorporated  into  the  automated  version  of  the  ET 
guide. 
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TRIAL  APPLZCATKMI  OF  THE  EMBEDDED  TRAINING  GUIDE  TO  AN  ARMORED 
SYSTEM:  LESSONS  LEARNED 


¥ 


BtECOnVE  SUMMARY 


Rttquiramnt: 

This  research  vac  conducted  to  test  empirically  the  proce¬ 
dures  for  asking  early  eebedded  training  decisions  in  a  realistic 
setting  using  only  resource  docuaents  available  early  in  the 
weapons  systea  acquisition  process.  This  espirical  test  of  the 
ET  guide  should  result  in  refineaent  and,  idiere  desirable,  elabo¬ 
ration  of  the  decision-asking  procedures  described  in  the  ET 
guide. 


Procedure: 

Using  a  general  task  listing  proposed  for  the  Araored  Sys- 
teas  Modernization  (ASM)  Block  III  tank,  tasks  were  organized 
under  broad  functional  categories  luing  the  Blueprint  of  the 
Battlefield.  The  tasks  in  each  category  were  divided  into  sub¬ 
groups  and  task  clusters  on  the  basis  of  coaaonalities.  An 
analysis  of  the  types  of  inforaation  required  for  each  block  of 
each  phase  of  the  ET  decision  process  was  perforaed  and  the 
inforaation  was  compiled  using  available  source  docuaents  (e.g., 
Systeas  Training  Plan) .  Assumptions  were  aade  where  available 
inforaation  was  insufficient  to  stqpport  the  ET  decision  process. 
For  niase  I,  the  tasks  were  divided  into  institutional  and  unit 
training  tasks  for  asking  ET  decisions.  For  Phases  II  and  III, 
each  task  cluster  (usually  consisting  of  t%ro  or  three  tasks)  was 
analyzed  separately  using  the  decision  flowcharts  in  the  ET 
guide.  The  charts  were  annotated  during  the  analysis  to  record 
interaediate  outcoaes  and  final  recoaaendations. 


Findings: 

Application  of  the  ET  guide  to  the  AOI  Block  III  tank  deaon- 
strates  that  the  guide  can  be  used  to  aake  objective  recoaaenda- 
tions  about  the  use  of  eabedded  training  for  a  aajor  weapons 
systea  prograa  early  in  the  prograa.  Only  six  problea  areas  were 
encountered  in  using  the  ET  guide,  and  those  were  easily  ad¬ 
dressed  by  asking  ainor  aodifications  to  the  flowcharts  or  text. 
The  aost  difficult  part  of  the  process  was  bringing  all  the 
necessary  infmmation  together  to  conduct  the  eabedded  training 
analysis. 


vii 


utilisation  of  Findings: 

Ths  Isosmis  Issrnsd  in  using  ths  ET  guids  in  this  practical 
application  should  hslp  in  subsaguant  applications  of  tha  ET 
guida  and  provida  additional  guidanca  to  thosa  rasponsibla  for 
■aking  anbaddad  training  dacisions. 
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TRIAL  APPLICATION  OF  THE  EMBEDDED  TRAINING  GUIDE  TO  AN 
ARMORED  SYSTEM:  LESSONS  LEARNED 
Section  1 .  Introduction 


Eabedded  Training  (ET)  is  training  that  is  provided  by 
capabilities  designed  to  be  built  into  or  added  onto  the  weapons 
systea  itself.  Arey  policy  requires  training  developers  to 
consider  ET  first  aaong  training  options.  However,  effective 
iag»leaentation  of  this  policy  has  been  haiq>ered  by  the  lack  of 
specific  procedures  for  determining  idiat  training  should  be 
embedded  and  %rhat  should  be  provided  by  other  means.  Nitmer  and 
Knerr  (1991)  developed  a  set  of  guidelines,  in  the  form  of  detailed 
decision  flowcharts,  to  assist  training  developers  and  engineers  in 
making  those  early  decisions  about  idiat  training  to  embed.  The 
flowcharts  require  the  training  analyst  to  consider  a  number  of 
factors  in  making  decisions  about  the  use  of  embedded  training. 
Among  these  factors  are  policy;  system  availability  for  training; 
the  technical  feasibility  of  ET  liqplementation;  the  effects  of  ET 
on  system  reliability,  availability,  and  maintainability;  the 
Impact  of  ET  on  system  manpower  and  personnel  requirements;  the 
need  for  training-specific  interface  hardware;  safety;  and  cost- 
effectiveness.  These  factors  are  incorporated  in  three  sets  of 
flowcharts  designed  to  be  used  in  different  stages  of  the 
acquisition  process. 

The  guide  is  designed  to  assist  in  determining,  early  in  the 
acquisition  process,  %diat  training  should  be  embedded  in  the  prise 
system,  and  what  should  be  provided  by  other  means.  It  treats 
these  decisions  as  a  phased  process  that  is  linked  to  information 
availability.  Tentative  decisions  must  be  made  initially  and  then 
revised  as  more  information  becomes  available.  The  guide  defines 
four  decision  phases.  The  decision  phases  are  defined  by  types  of 
information  that  are  available  for  making  training  decisions  that 
systematically  change  during  the  prime  system  materiel  acquisition 
cycle. 

Phase  I  and  Phase  II  activities  are  typically  conducted  in 
close  succession  during  the  Concept  Esqploration  and  Definition 
Phase  (between  Milestone  0  and  Milestone  1)  for  the  prime  system. 
Phase  I  requires  information  on  training  policies  and  goals. 
Manpower,  Personnel  and  Training  (MPT)  considerations,  and 
projections  regarding  the  extent  that  ET  may  interfere  with  prime 
system  operational  capabilities.  Phase  II  reqpilres  information 
about  the  training  environment  and  results  from  an  early 
comparability  analysis,  if  available. 

Phase  III  may  be  conducted  as  early  as  Milestone  l,  but  before 
Milestone  2,  i.e.,  during  the  Demonstration  and  Validation  Phase  of 
the  inrime  system  acquisition.  Phase  III  requires  information  from 
prime  system  operational  requirement  documents,  the  results  of  a 
Hardware  vs  Manpower  (HARDMAN)  comparability  analysis,  detailed 
information  about  the  predecessor,  system,  a  description  of  the 
prime  system  concept  as  produced  by  the  concept  formulation 
process,  and  information  about  ^e  soldiers  and  training  resources 
in  the  units  who  are  expected  to  receive  the  prime  system. 
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Phase  rv  is  also  conducted  during  the  Desonstration  and 
Validation  phase  of  the  prise  systes  acquisition  and  requires  data 
and  inforsatlon  tram  sinulatlons,  sock-ups,  test  beds  and  tests  and 
evaluations.  Phase  IV  could  not  be  addressed  in  this  effort 
because  the  develofaMnt  of  the  weapon  systes  was  not  far  enough 
along  to  provide  inforsatlon  fros  sisulations,  test  beds,  etc. 

The  ET  Guide  is  divided  into  seven  sections.  An  Introduction 
briefly  discusses  the  probles  involved  in  saking  esbedded  trainii^r 
decisions  early  in  the  acquisition  process  and  discusses  how  the 
guide  approaches  this  probles.  A  second  section  describes  the 
characteristics  that  are  needed  for  successful  esbedded  training, 
explains  the  various  types  of  ET,  lists  the  advantages  and 
disadvantages  of  ET  and  discusses  the  principles  and  assusptions 
upon  which  the  guide  is  based.  The  third  section  tells  %dio  should 
use  the  guide  and  describes  how  it  should  be  used.  The  tlsing  of 
each  phase  and  the  necessary  inforsatlon  for  coaq^leting  each  phase 
are  discussed.  Definitions  of  terss  and  sysbols  axm  also  included 
in  this  section.  The  decision  flowcharts  and  help  sections  for 
each  phase  are  included  in  the  next  three  sections.  (The 
flowcharts  for  phases  III  and  IV  are  identical) .  The  final  section 
is  a  sisulatlon  based  training  alternative  cost  sussary.  This 
section  includes  a  cost  worksheet  for  estiaating  costs  of  the 
various  training  alternatives.  Including  ET. 

The  worth  of  ET  for  a  particular  application  should  be 
determined  on  the  basis  of  its  cost  amd  training  effectiveness 
relative  to  alternative  means  of  providing  the  training.  The  ET 
guide  provides  specific  procedures  for  determining  the  viability  of 
ET  relative  to  other  training  alternatives. 

While  the  ET  Guide  has  undergone  a  rigorous  review  process,  it 
had  not  been  used  to  make  the  embedded  training  decisions  for  an 
Army  weapons  systes.  The  purpose  of  this  report  is  to  describe  the 
application  of  the  procedures  in  the  ET  Guide  to  make  embedded 
training  decisions  for  the  Armored  Systems  Hodemizatlon  (ASM) 
Program  Block  III  Tank.  While  work  on  the  Block  III  tank  has  been 
deferred  Indefinitely,  there  is  still  much  that  can  be  learned  from 
applying  the  Guide  to  this  cosplex  weapons  system.  Lessons  learned 
from  this  application  nay  be  instructive  to  those  responsible  for 
determining  embedded  training  requirements  for  other  ASM  vehicles 
or,  for  that  natter,  for  any  major  weapons  system.  Even  more 
isportant  from  the  perspective  of  the  usefulness  of  the  guide,  it 
permits  the  full  exercise  of  the  procedures  for  making  embedded 
training  decisions  in  a  realistic  context,  thereby  highlighting  the 
strengths  and  weaknesses  of  the  ET  Guide. 

The  Block  III  Tank,  as  envisioned  by  Amy  planners,  would  be 
a  sophisticated,  highly  mobile,  full  tracked  amor  fighting  vehicle 
incorporating  state-of-the-art  advances  in  amor  protection,  fire 
control,  power  pack  and  suspension  system  components.  It  would 
consist  of  a  hull  and  turret  with  automatic  loader  and  be  operated 
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by  a  thraa  nan  craw.  In  addition  to  the  main  gxin,  it  would 
Include  an  area  suppression  weapon  and  a  universal  weapon 
platform  capable  of  accepting  weapons  of  the  period.  The  fire 
controls  would  be  a  full  resolution,  digital  system  capable  of 
controlling  the  entire  armament  and  target  acquisition  system. 

An  advanced  target  acquisition  system  with  automatic  target 
recognition  and  prioritization  would  be  included.  Command  and 
control  would  be  enhanced  by  a  Vetronics  Control  and  Operating 
System  (VCOS)  which  would  support  position  navigation,  embedded 
training  and  communication  with  the  Battlefield  Management 
System.  Sturvivability  would  be  improved  through  the  use  of  more 
rugged  armor,  ammunition  and  fuel  compartmentalization  and  an 
improved  fire  extinguishing  system.  The  vehicle  design  would 
also  incorporate  NBC  protection  and  detectors  and  a  Vehicle 
Integrated  Defense  System  (VIDS) ,  including  state-of-the-  art 
coxintermeasures  and  sensors. 

The  purpose  of  this  report  is  to  describe  the  application  of 
the  ET  Guide  to  the  ASM  Block  III  Tank  and  to  record  lessons 
learned  concerning  the  ET  Guide  and  how  it  may  best  be  used  to 
make  ET  decisions.  Section  1  provides  an  overview  of  the  ET 
Guide,  a  brief  description  of  the  Block  III  Tank  and  of  the 
contents  of  this  report.  Section  2  of  the  report  describes  the 
methods  used  in  applying  the  ET  Guide  to  the  Block  III  Tank. 
Procedures  for  compiling  and  clustering  tasks  for  the  analyses, 
procedxires  for  coiiq)lllng  the  supporting  documentation,  as  well  as 
procedures  for  using  the  decision  flowchairts  are  included. 

Section  3  Identifies  problems  in  applying  the  ET  Guide  and 
proposes  solutions  to  these  problems.  Sections  4  through  6  of 
the  report  list .  the  assumptions  and  factual  documentation 
required  to  support  each  analysis  phase  and  discusses  specific 
recommendations  regarding  the  use  of  embedded  training  in  the 
Block  III  Tank.  The  unavailability  of  specific  data  needed  to 
perform  the  analysis  in  some  cases  forced  us  to  make  assumptions, 
about  the  Block  III  Tank.  For  example,  none  of  the  supporting 
documentation  clearly  indicated  that  adequate  range  facilities 
would  be  available  for  training  with  the  Block  III  temk. 
Therefore,  we  assumed  that  to  the  extent  that  range  facilities 
support  current  tank  training,  they  should  also  support  Block  III 
Tank  training.  This  assuiiq>tlon  and  others  were  reasoned 
estimates  based  on  the  best  available  information.  Section  7 
briefly  describes  the  conclusions  derived  from  the  trial 
application  of  the  ET  Guide.  Section  8  is  a  list  of  references 
used  in  performing  the  analyses. 
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Section  2.  Analysis  Procedures 


Rationale  for  Conducting  the  Analysis 

The  analysis  of  the  Block  III  tank  was  performed  by  the  author 
using  source  documents  and  other  information  acquired  through 
participation  in  the  Armored  Systems  Modernization  (ASH)  program. 
The  analysis  was  conducted  as  an  additional  test  of  the  logic 
incorporated  in  the  decision  flowcharts  and  as  a  reality  check  on 
availability  of  the  necessary  information  for  conducting  the 
analysis.  Expected  benefits  of  applying  the  ET  Guide  to  the  Block 
III  Tank  Include,  in  addition  to  specific  results  for  the  Block 
III,  application  guidance  for  first-time  users  in  subsequent 
applications  of  the  guide.  While  this  analysis  was  conducted  by  a 
single  analyst  to  expedite  testing  the  logic  of  the  decision 
flowcharts  contained  in  the  ET  Guide,  future  analyses  of  real  world 
systems  should  be  accosplished  using  several  subject  matter  esqperts 
to  include  combat  developers,  training  developers  and  siateriel 
developers. 

Compiling  and  Clustering  Tasks 

A  first  step  in  using  the  ET  Guide  is  to  identify  those  tasks 
and  functions  for  id&ich  the  training  media  decisions  must  be  made. 
A  Draft  Block  III  task  list  (U.S.  Amy  Armor  School  (USAARMS) , 
August  1991a)  organized  by  crew  position  (i.e..  Tank  Commander, 
Gunner,  Driver)  was  available.  Had  a  task  list  not  been  available, 
a  list  might  have  been  generated  by  looking  at  the  tasks  performed 
on  a  predecessor  system  or  by  deriving  functions  to  be  performed 
from  proposed  capabilities  of  Block  III. 

The  training  analyst  used  the  Blueprint  of  the  Battlefield 
(Department  of  the  Amy,  1988)  to  organize  the  tasks  on  this  list 
under  broad  functional  categories  (e.g. ,  intelligence, 
survivability,  fim  control) .  Tasks  organized  according  to  the 
Blueprint  structum  are  shown  as  Figum  1.  Roman  numerals 
designate  the  categories  from  the  Blueprint  of  the  Battlefield. 

Next  the  analyst  identified  subcategories  based  on 
commcmalities  among  tasks  under  each  category.  The  subcategories 
(designated  by  capital  lettem)  typically  included  several  tasks 
but  occasionally  consisted  of  a  single  task.  Finally,  the  analyst 
clustered  the  tasks  (identified  by  Arabic  numerals)  at  the 
appropriate  level  for  the  Phase  I,  II  or  III  analyses.  These  task 
clustem  typically  included  two  or  three  tasks  from  a  subcategory 
that  were  similar  enough  that  the  ET  decision  flowcharts  could  be 
applied  uniformly  to  the  entire  cluster.  In  some  cases  a  task 
cluster  was  comprised  of  a  single  task.  This  procedure  generated 
twenty-nine  task  clustem. 


5 


CQiPilinq  Smaortinq  Pocungntatign 


TiMi  validity  of  eabadded  training  daciaions  is  critically 
dapandant  upon  gatharing  accurata  inforaation  about  the  prina 
systaa,  the  training  anvironaant,  and  ciirrant  training  technology. 
This  inforaation  is  not  typically  available  in  a  single  dociiaant 


Z.  Prepare  to  Move  /  Shutdotm  procedures 

A.  Powarup/Prapara  stations  for  operation 

B.  Conduct  praoparational  chac]cs 

C.  After  operations  chaclcs 

II.  Move 

A.  Drive  the  tank 

1.  Operate  driving  controls 

2.  Operate  the  navigation  systaa 

3.  Tactical  driving 

III.  Loading  and  Unloading 

IV.  Fire  Control 

A.  Estlaate  range  (degraded; 

B.  Classify  and  prioritize  targets 

C.  Issue  fire  coaaand 

D.  Execute  fire  coaaand 

V.  Navigation 

A.  Input  route,  waypoints 

B.  Monitor  navigation  li^ut 

VI.  Fire  Support 

VII.  Air  Defense 

VIII.  Coaaand  and  Control 

A.  Internal  coaaunlcations 

1.  Initialize  coaBunications 

2.  Control  and  operate  intercoa 

B.  External  coaaunications 

1.  Initialize  coaaunications  equipaent 

2.  Construct/Edit  aessages  or  orders 

3.  Transait/Recelve  aessages  or  orders 

4.  Tactical  coaaunications 

a.  Decision  zuUcing 

b.  Storing  and  retrieving  inforaation 


Figure  1.  Block  III  tasks  organized  by  task  category 
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Figur*  1.  (Continued) 

IX.  Zntttlllg«nc« 

A.  S«l«ct/S«t  SActors 

B.  Sttl«ct  s«nsors  and  node 

C.  Monitor  sansors 

0.  Acquira,  idontlfy  and  prioritlza  targets 

B.  Aggregate  and  evaluate  intelligence  data 
F.  Edit  and  send  intelligence  inforaation 
6.  Assess  target  dasage/ status 

X.  Mobility  and  Survivability 

A.  Activate  survivability  systess 

B.  Use  cosDBunications  security  and  counteraeasures/electronic 
warfare 

C.  Initiate  NBC 

D.  Decontaminate 

E.  Reduce  vehicle  detectability 

F.  Crew  safety 

1.  Detect/suppress  fire 

2.  Detect/eliainate  standing  fluid 
6.  Mobility 

1.  Ford  water 

2 .  Cross  gaps 

XI.  Combat  Services  SiqniK>rt  (CSS) 

A.  Ccmduct  operator/crew  maintenance 

1.  Perform  preventive  maintenance  cA&eclcs  and  services 
(PMCS) 

2.  Use  maintenance  aids 

3.  Conduct  scheduled/unscheduled  maintenance 

B.  Conduct  resiqqply  operations 

C.  Use  the  trailing  system 

1.  Operate/use  ET  system 

2.  Op«rate/use  other  training  equipment 

D.  Conduct  vehicle  recovery  operations 
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and  must  be  dratm  froa  a  variety  of  sources,  niese  soiirces  include 
both  written  documents  emd  expert  judgements  from  technical  experts 
(e.g.,  project  engineers,  combat  developers).  Before  proceeding 
with  the  task  of  assigning  task  clusters  to  training  media,  the 
analyst  reviewed  questions  ashed  in  each  phase  of  the  decision 
nalcing  process  to  determine  the  types  of  information  needed  to 
support  the  ^ase  I/IZ/III  euialyses.  Available  information  was 
coiq>lled  and  organized  for  each  block  of  questions  by  analysis 
phase,  and  the  required  assumptions  were  recorded.  Assum>tions 
were  necessary  whenever  the  available  information  %ras  insufficient 
to  support  the  analyses.  Data  and  assumptions  needed  to  support 
the  analysis  for  the  Block  III  tank  are  included  in  Sections  4 
through  6. 

Constant  Presets 

For  some  questions  in  the  decision  aid,  the  answer  remains 
constant  regardless  of  the  task  or  function  under  consideration. 
For  those  questions,  the  answer  was  preset  (underlined  on  the 
flowchart  prior  to  the  analysis)  to  save  time  and  effort  in  using 
the  ET  Guide.  The  questions  treated  in  this  manner  may  be  referred 
to  as  constant  presets.  instant  presets  may  occur  idien 
insufficient  information  about  a  parameter  forces  the  analyst  to 
make  assumptions  regarding  that  parameter  that  apply  uniformly 
across  tasks.  In  other  cases  characteristics  of  the  prime  system, 
the  training  environment  or  specific  policy  statements  may  result 
in  a  given  question  always  being  answered  the  same  way.  For 
example  the  STRAP  requires  that  the  emkiedded  training  system 
Include  a  fall-safe  mechanism  to  prevent  a  weapon  system  from 
firing  inadvertently  during  a  training  session.  Therefore  the 
answer  to  the  question  that  asks  if  there  is  a  need  for  a  prime 
system  fail-safe  interface  device  (Phase  III,  Block  1)  will  be 
"yes",  regardless  of  the  task  being  considered.  The  STRAP  also 
suggests  that  a  dedicated  instructor/operator  will  not  be  provided, 
but  that  unit  personnel  will  perform  the  required  instructional 
functions.  Hence  the  answer  (Phase  III,  Block  3)  to  the  question 
that  asks  if  a  dedicated  instructor/operator  will  be  provided  is 
preset  tc  "no"  and  the  answer  to  the  question  regarding  the 
availability  of  other  personnel  for  monitoring  ET  and  providing 
feedback  is  preset  to  "yes".  Riase  III,  Block  4  aslcs  if  existing 
training  facilities  can  be  used  as  is  to  support  Block  III 
training.  The  €uiswer  to  this  question  was  preset  to  "yes". 
Because  there  was  nothing  in  the  STRAP  or  other  source  documents  to 
suggest  that  new  facilities  would  be  needed  to  support  the  Block 
III  tank,  it  %ras  assumed  that  existing  facilities  woiild  be 
sufficient  to  support  Block  III  training.  If  the  information  or 
assumption  %diich  provides  the  basis  for  a  preset  answer  later 
proves  to  be  false,  the  analysis  can  be  revised  based  on  the  new 
information. 
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Ualnfl  thm  ET  Daclslon  Charta  in  Making  Racca— ndations 


Thtt  analysis  for  aach  phass  was  basad  on  tha  information  and 
assusptlons  listad  for  that  i^iasa  as  dascribad  in  Sactions  4 
through  6  of  this  raport.  Evary  affort  was  sada  to  usa  only  thosa 
data  that  could  raasonably  ba  aspactad  to  ba  availabla  at  tha  tina 
that  tha  analysis  would  normally  ba  parformad.  Howavar,  it  is 
prchably  impmislbla  to  cosplataly  axcluda  information  that  vaald 
only  ba  availabla  in  tha  latar  i^sas  from  considaratlon  whan 
parforming  an  analysis  for  an  aarliar  phasa.  in  addition  tha  sama 
task  infox»ation  was  availabla  for  all  phasas  of  tha  analysis 
(althou^  it  wasn't  xisad  for  niasa  I  analysis).  Normally  mors 
datailad  task  information  would  bacoma  availabla  as  tha  analysis 
movad  from  ona  phasa  to  tha  naxt  bacausa  tha  phasas  would  ba 
parformad  at  diffarant  timas  in  tha  acqpiisition  cycla. 

Phasa  I  daclsions  raquirad  only  that  tasks  ba  saparatad  into 
institutional  and  unit  training  tasks  and  did  not  raquira  a 
saparata  analysis  for  aach  task  cluster.  Phasa  II  and  Phasa  III 
analyses,  on  tha  other  hand,  provided  training  madia 
racommandations  for  aach  of  tha  task  clusters. 

Multiple  sets  of  tha  decision  charts  wars  made  -  ona  for  aach 
task  cluster.  This  allowed  each  chart  to  ba  annotated  during  tha 
decision  making  process,  preserving  a  parmanant  record  of  tha 
training  raconnandations  and  how  they  ware  raadhad.  Chart 
annotations  (in  addition  to  tha  underlined  constant  psresets) 
include  the  name  of  tha  cluster  tor  idiich  tha  decision  was  made, 
circles  around  answers  or  choices,  and  check  marks  to  indicate  the 
recommended  training  media.  The  analyst  used  different  colors  for 
making  the  chart  annotations  for  institutional  and  unit  training  so 
that  the  same  set  of  charts  could  be  used  for  analyzing  both. 
Occasionally,  the  analyst  made  written  notations  on  the  charts  to 
support  an  answer  to  a  question,  particularly  idwn  the  correct 
choice  was  not  immediately  obvious. 

Each  phase  of  tha  ambaddad  training  analysis  was  conducted 
independently  with  Phasa  I  analysis  preceding  Phasa  II  analysis 
and  Phasa  II  analysis  preceding  Phasa  III.  A  Phasa  IV  analysis  was 
not  parformad  bacausa  tha  raquirad  data  had  not  bean  generated.  No 
attisqpt  was  made  to  complata  tha  cost  analysis  worksheets,  bacausa 
much  of  tha  data  required  to  complete  these  worksheets  was  not 
available.  Data  for  completing  Phasa  rv  and  cost  analyses  ware  not 
availabla  bacausa  of  tha  termination  of  tha  ASM  Block  III  tank 
program  by  tha  Army. 
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section  3.  ProblMu  in  Using  th«  ET  6uid« 
and  RacoaoMndad  Cluuigas 


IntrodttgtifflQ 

Savaral  problaaa  vara  ancountarad  in  applying  tha  ET  Guida  to 
tha  ASM  Block  III  tank  prograa.  Pxtdslaas  rangad  froa  thosa 
aasociatad  with  dataraining  priaa  aystaa  availability  to  thosa 
raquiring  ainor  ehangas  in  tha  flowchart  logic.  This  section 
dascribas  tha  problaas  and  tails  how  aach  was  rasolvad. 

Lsval  of  Analysis  fPhasa  H 

Tha  ET  Guida  racoBBands  that  tha  Fhasa  I  analysis  ba  conducted 
at  tha  systaa  or  aission  level.  After  applying  tha  Fhasa  X 
procedures  separately  to  savaral  task  clusters  representing 
different  aissions,  it  bacaaa  clear  that  tha  outccaa  of  tha  Fhasa 
I  analysis  would  ba  tha  saaa  for  all  tasks  and  thus  for  all 
aissions.  niasa  I  analysis  conclusions  do  not  vary  froa  one 
aission  to  tha  next,  despite  policy  stataasnts  that  favor  ET  for 
specific  aissions;  therefore  tha  analysis  was  ccmductad  at  tha 
systaa  level.  Tha  conclusions  do  vary  depending  on  idiathar  tha  * 
training  being  considered  was  to  ba  delivered  at  tha  institution  or 
in  tha  unit.  Hence  separata  analyses  ware  required  for 
institutional  training  and  i^t  training.  It  is  recosaandad  that 
institutional  and  unit  training  be  analyzed  separately  in  Fhasa  X 
whenever  there  is  sufficient  inforaation  to  support  siqparate 
analyses. 

Networked  Training  Raouireaents  fFhase  XU 

The  ET  guide  provides  no  criteria  for  dsteraining  whether 
networked  training  requireaents  are  likely  for  a  particular  task 
cluster,  one  potwitlal  criterion  for  aaki^  this  decision  is  that 
the  task  is  either  a  collective  task  that  requires  coordination 
between  elsaanta,  or  that  it  is  an  individual/crew  task  whidh 
changes  in  teras  of  skill  deaands  when  perforasd  in  conjunction 
with  other  eleaents  in  a  siaulated  coabat  environaent.  Use  of  this 
criterion  will  provide  a  preliainary  list  of  training  requireaents 
to  be  satisfied  by  a  distributed  siaulation  capability.  The  Phase 
XX,  Block  2  Help  section  should  be  revised,  as  shown  in  Appendix  A, 
to  include  appr^riate  criteria  for  deteraining  whether  networked 
training  requireaents  are  likely. 

Analysis  of  _Trainino  Svstea  Training  Tasks  fFhases  xx  and  lll'i 

Training  tasks  (see  Figure  1,  task  XX. C.)  do  not  readily  lend 
theaselves  to  the  analyses  procedures  because  the  flowchart 
questions  are  directed  towards  operations  and  aaintenance  tasks. 
Xt  is  suggested  that  all  training  tasks  (e.g.,  teaching  the 
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qp«rator  to  uso  tho  ET  syotoa  or  how  to  train  using  a  Stand-Alona 
Davies)  should  bs  tauc^t  on  thsir  rsspsetivs  nsdia. 

VlmieKart^  Looie  fPhasss  II  and  III^ 

An  additional  qusstion  is  nssdsd  on  ths  Block  4  (Rutss  II) 
floMchart.  Ths  qusstion  is  "Will  sufficisnt  nusbsrs  of  prias 
systsM  bs  availabls  to  support  appsndsd  training  applications?", 
niis  question  follovs  a  siailar  qusstion  addressing  %msthsr 
sufficient  nuBbsrs  of  prias  systsas  will  bs  availabls  to  support 
sabsddsd  training.  In  aany  cases,  if  sufficisnt  nuabsrs  of  prias 
systsas  are  not  availabls  to  svqnport  sabsddsd  training,  ths  prias 
systsas  vill  not  bs  availabls  in  sufficisnt  nuabsrs  to  support 
appsndsd  training  applications.  A  qusstion  specifically  addressing 
availability  for  app«ndsd  training  applications  is  nssdsd,  however, 
for  those  few  cases  in  which  ths  availability  rsquirsasnts  of 
appsndsd  training  systsas  differ  froa  those  of  oddsddsd  training 
systsas. 


A  logic  error  was  found  on  Block  16  chart  (Phase  ill) , 
requiring  ths  addition  of  a  qusstion  to  correct  ths  logic  flow. 
Ths  new  qusstion  reads,  "Was  ET  or  SAD  rscoaasndsd?" .  This 
additional  question  is  necessary  because  there  is  no  need  to 
"Reduce  rsquirsasnts  or  increase  siqiport"  if  a  suitable  training 
alternative  has  already  been  rsccaasndsd.  Ths  corrected  flowcharts 
and  revised  help  sections  are  included  as  Appendix  A. 

Prias  Svatsa  Availability  (Phases  ll  and  lii^ 

Ths  analyst  encountered  soas  prdbleas  in  projecting  ths 
availability  of  ths  Block  III  tank  for  training  at  ths  institution. 
Ths  aajor  problsa  was  that  different  sources  of  infoxaation  did  not 
agree  about  ths  projected  availability  of  the  Block  III  tank  at  the 
institution.  Bstiaatss  of  prias  systm  availability  for  the  Phase 

II  analysis  were  based  on  stateaents  in  the  Required  operating 
capability  (ROC)  (U.S.  Any  Amor  School,  March  1991)  suggesting 
that  Bost  of  the  institutional  training  would  involve  the  use  of 
devices  because  of  ainiaal  availability  of  the  Block  III  tank  at 
the  institution.  In  contrast,  estiaates  derived  froa  inforaation 
supplied  by  the  Araor  School  (just  prior  to  conducting  the  Phase 

III  analysis)  suggested  that  the  nuaber  of  Block  III  tanks 
available  for  training  at  the  institution  could  be  considerably 
sore  than  previously  projected.  Before  perfoming  the  Phase  III 
analysis,  the  availability  of  the  Block  III  was  reevaluated  by 
looking  at  the  availability  (for  training)  of  the  MZAl  tank  at  the 
institution  and  assuaing  rou^y  equal  availabili^  for  the  Block 
III  tank.  This  procedure  resulted  in  a  hi^^ier  projected 
availability  in  the  Phase  III  analysis  than  was  projected  in  the 
Phase  IZ  analysis.  Prior  to  conducting  the  Phase  III  analysis,  it 
was  detemined  that  the  nuaber  of  Block  ill  tanks  at  the 
institution  would  support  rou^ily  one-fourth  to  one-half  of  the 
tasks  to  be  trained.  While  priae  systea  availability  aay  be 
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difficult  to  project,  an  aatlBata  of  availability  is  naadsd  for 
dataxaining  tha  feasibility  of  using  anbaddad  systaas  for  training 
a  substantial  portion  of  tha  operator  or  saintainar  tasks  and  aust 
be  cemsidarad  in  tha  decision  asking  process. 

institutional  Varans  Onit  Training 

The  ET  Guide  includes  specific  questions  for  asking  separata 
decisions  about  instituticmal  and  unit  training  raquiraaants  for 
Phase  ZI  but  not  for  tha  other  jtfmsas.  This  does  not  preclude 
analysing  instltutlcuial  and  unit  training  ssqparataly  in  other  tha 
other  phases,  however.  Usually,  the  inforaation  about  training 
environnsnts  needed  for  rendering  separate  decisions  about 
institutional  and  unit  training  will  not  be  available  during  the 
Phase  I  Analysis.  Uhenever  the  required  infonation  is  available. 
Phase  Z  analyses  should  be  separated  into  an  analysis  of 
institutional  training  and  an  anal]^is  of  unit  training.  Zn  Phase 
ZZZ,  when  tasks  allocated  to  Institutional  and  unit  tralnli^  have 
been  identified,  institutional  and  unit  tasks  can  be  subjected 
separately  to  the  decision  asking  process.  Zn  the  current  trial 
application  wo  found  considering  institutional  and  unit  training 
separately  during  Phase  Z  and  Phase  ZZZ  analyses  aakes  the  analyses 
more  sensitive  to  the  different  conditions  existing  in  the  two 
environaents. 
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section  4.  Suj^rting  OocuMntation,  Assu^;>tlons ,  and 
Raconandations  for  Phaaa  I  Analysis  of  tha  Block  III  Tank 


Lisk  of  Docniaants  Hoad  in  Phasa  1 

Bluaprint  of  tha  Battlafiald  (DA  TRADOC,  1988) 

Policy  and  Guidanca  Lattar,  Subjact:  Enbaddad  Training  (DA, 
1987) 

Raquirod  Oparational  Capability  for  tha  Main  Battle  Tank, 
Block  ZZZ  (UBAARNS,  March  1991) 

Systans  Training  Plan  for  tha  Main  Battle  Tank,  Block  ZZZ 
(USAARMS,  Saptanbar  1991) 


SUBnortina  Data  and  Xmmamat^ianm 


tints  fPhasa  Z.  Block 


Training  Policies.  Goals,  and 


General  Policy  Stataaenta 

•  An  ashaddad  training  capability  will  be  thoroughly  evaluated 
and  considered  as  tha  prafarrad  alternative  anong  other 
approa^as  to  tha  incorporation  of  training  subsystans  in 
tha  davalopnant  and  follow-on  product  iaprovaaant 
prograas  of  all  aray  aatarial  systaas  (Dspartaant  of  tha 
Ajnqr,  March  1987) 

Specific  policies,  goals  and  constraints  (U.S.  Aray  Amor 
school,  March  1991) 


-  Babedded  training  systea  that  trains  individual  crew  tasks 

through  force  level  collective  tasks  to  coabat  standards 
is  eaphasisad  for  sustainaant  and  qualification  training 
in  tha  units  (Block  ZZZ  ROC) 

-  EidMddad  training  will  reduce  tha  need  for  aanauver  training 

and  range  firing  (Block  ZZZ  ROC) 

-  Nunbar  of  Block  ZZZ's  at  tha  institution  is  to  be  ainiaised 

by  tha  heavy  use  of  stand-alone  devices  (Block  ZZZ  ROC) 

-  Nartlae  reconstitution  training  of  individual  and  collective 

tasks  will  be  eabedded  if  possible  (Block  ZZZ  ROC) 

-  Eabedded  tactical  engagaaant  systea  (Block  ZZZ  ROC) 

-  Wahedded  aaintananca  training  (Block  ZZZ  ROC) 

Policy  stateaants  suggest  that  institutional  and  unit  training 
should  be  considered  separately  in  dataraining  tha  applicability  of 
aabadMad  training.  Policy  stateaents  indicate  a  preference  for  ET 
for  unit  training  and  a  preference  for  SAD  or  appended  devices  for 
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institutional  training.  Additional  policy  statasants  suggest  that 
odBoddad  training  is  prafarrad  for  aanauvar  training,  training  that 
norsally  involves  range  firing,  tactical  angagraant  training, 
saintananea  training  and  raconstitution  training. 


SuBPortiBg  Data  and  Aaeuaptions! _ BT  ComtihilitY  Vith  PriM 

Svataa  Qnaratlons  f Phase  I.  Block  2^ 

Tha  Block  ZIZ  Systass  Training  Plan  (STRAP)  raguiras  that  a 
fully  davalqpad  training  subsystaa,  organic  to  and  concurrently 
davalopad  and  validated  with  tha  hardware  and  software  be  in  place 
at  tha  fielding  of  tha  Block  ZZZ  tank  (U.S.  Amy  Amor  Sdtiool, 
Saptaabar  1991) .  Bmnam  concurrent  fielding  of  tha  training  systas 
is  required,  and  given  tha  currant  silastona  schedule  for 
davalopBant  of  tha  Block  ZZZ  tank,  concurrent  fielding  is  likely. 

Tha  Block  ZZZ  tank  need  not  be  in  tha  operational  soda 
continuously.  Therefore  it  can  be  switched  to  a  training  soda  when 
anbedded  tmining  is  desired  and  switched  back  for  operations.  The 
STRAP  requims  that  the  tiae  to  convert  the  tank  fros  a  tmining 
node  to  its  cosbat  node  be  no  sore  than  15  ninutes.  Zn  this  sense 
then  ET  should  not  Interfere  with  ^^eratlonal  use  of  the  Block  ZZZ 
tank. 


Use  of  the  tank  controls  and  switches  for  eabedded  tmining 
say  increase  wear  and  tear  on  these  coaponents  and  hence  adversely 
affect  their  operational  use.  Adveme  iiqpacts  on  opemtional  use 
will  only  occur  to  the  extent  that  increased  RAM  requireeents 
resulting  fros  the  additional  wear  and  tear  cannot  be  set.  MSeting 
the  increased  RAN  requireeents  eay  requim  the  use  of  eom  rugged 
cosponents  or  possibly  require  additional  eaintenance  eanpower. 
The  STRAP  does  not  allow  additional  eanpower  to  siqpport  ET; 
themfom  coeponents  nay  need  to  be  hardened  to  eeet  RAM 
requireeents.  At  this  tine,  we  have  no  reason  to  believe  that  the 
required  hardening  of  coeponents  used  in  both  opemtions  and 
tmining  cannot  be  achieved.  Themfom  for  eost  applications,  ET 
should  not  advemely  affect  opemtional  use  of  the  Block  ZZZ  tank. 


supporting  Data  and  Aganaptignaj _ MPT  Recuimnents  for  Sleulatlon 

Alternatives  fPhase  Z.  Block  31 

The  Block  ZZZ  STRAP  (U.S.  Amy  Amor  School,  Septeeber  1991) 
includes  the  following  infomation  relating  to  MPT  requlreeonts: 

Eebedded  gunnery  and  tactical  tmining  capability  in 
Block  ZZZ  will  not  increase  eanpower  or  force  structure 
requireeents. 
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Th«  Block  III  Gunnory/Tactical  aabaddad  training  systan 
vill  not  raquira  any  now  Military  Occupational  Specialty 
(MOS)  or  incraasa  tha  laval  of  MOS  raquiraaant. 

Maithar  tha  Block  ZZI  Znatitutional  Gunnary  Trainar  (ZGT) 
nor  tha  Znatitutional  Drivar  Trainar  (ZOT)  vill  increase 
aai^Mwar  or  force  structure  raguirasants. 

Maithar  tha  Block  ZZZ  ZGT  nor  tha  ZDT  vill  require  any 
nav  MOS  or  incraasa  tha  laval  of  tha  NOS  raquizasant. 

Tha  ZGT  and  ZOT  vill  each  raquira  a  d^icatad 
Znstructor/Oparator  in  tha  schools  and  training  canters. 

Tha  Tank  Cosaandar  say  raquira  specialized  type  training 
to  be  able  to  apply  tha  asbaddad  training  technology 
affectively. 

Ehbsddad  saintananca  training  in  Block  ZZZ  vill  not 
Incraasa  saxqMfvar  or  force  structure  raquiranants. 

Tha  Block  ZZZ  Operator  Maintenance  Brtaaddad  Training 
Systas  vill  not  require  any  nav  NOS  or  incraasa  tha  laval 
of  MOS  raquirasant. 

Esbaddad  training  vill  be  used  to  train  Block  ZZZ 
crawsaabars.  This  say  raquira  tha  tank  crav  to  have  som 
spacializad  MBT  to  apply  tha  training  technology 
affectively. 

Constraints  on  sanpovar  and  nav  NOS*s  vould  seas  to  liait  tha 
types  of  ET  to  those  that  do  not  raquira  a  dedicated 
instructor/oparator.  Tha  lack  of  a  dadicatad  instructor/oparator 
vill  incraasa  tha  raquirsBant  for  error  catching  routines  and 
autoaatad  feedback  functions  in  tha  asbaddad  training  systas.  The 
STRAP  also  prohibits  any  increases  either  in  tha  MOS  skill  laval  or 
in  tha  saiqravar  levels  in  tha  NOS,  but  it  does  provide  for 
additional  training  for  tha  parsonnal  that  vill  use  and  operate  tha 
asbaddad  training  systas.  Tharafora,  MPT  constraints  say  lisit  tha 
fozss  that  ET  say  assusa,  but  do  not  savaraly  lisit  tha  umm  of  ET 
in  general.  Tha  proposed  SAD's  (ZGT  and  ZDT)  raquira  a  dadicatad 
Instructor  operator  as  do  their  pradaoassor  systaou.  Hence,  lack 
of  a  dadicatad  instructor/oparator  is  not  a  lislting  factor  for 
these  stand-alone  devices. 


Phaaa  T 

Phase  Z  analyses  yield  tha  follovlng  racossandations,  taking 
tha  foregoing  infomation  into  account.  SAD  and  sosa  appended 
devices  are  tha  racossandad  alternatives  for  institutional  training 
applications.  Rahaddad  training  is  tha  racossandad  altamatlva  for 
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Individual  craw  tasks  through  force  level  collective  tasks  for 
sustainnent  and  qualification  training  in  the  units.  The  eebedded 
training  systui  must  not  require  a  dedicated  instructor/ operator, 
based  on  sanpower  and  personnel  restrictions.  Because  the  outcome 
of  this  euialysis  did  not  limit  embedded  training  to  a  particular 
type  (i.e.,  fully  embedded,  appended  ET,  or  umbilical  ET) ,  all 
types  of  embedded  training  systems  are  recommended  and  should 
continue  to  be  considered.  Embedded  training  is  a  preferred 
alternative  for  maneuver  training,  training  that  normally  involves 
range  firing,  tactical  engagement  training,  maintenance  training 
and  reconstitution  training  in  the  unit  (based  on  policy 
statements) ,  though  it  is  generally  recommended  for  other  \mit 
training  as  described  above.  Block  III  ca^;>onents  that  nay  be 
subject  to  wear  and  tear  from  embedded  training  use  mist  be 
designed  to  withstand  this  additional  usage. 
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section  5.  Supporting  Docuaontatlon,  As8uag>tion8 ,  and 
Raconandationn  for  Riaaa  II  Analyais  of  the  Block  III  Tank 


Llat  of  Docuaanta  Uaad  in  Phaaa  II 

Bluaprint  of  tha  Battlaflald  (DA  TRADOC,  1988) 

Baaalina  coat  Eatlaata  for  tha  Training  Davicea,  Siaulatora 
and  Siaulatlon  Raqulrad  for  tha  Anored  Syataaa 
Kodamlzation  Prograa  ( Pro j  act  Managar  for  Training 
Davicaa,  July  1991) 

Raqulrad  Oparatlonal  Capability  for  tha  Main  Battle  Tank, 
Block  III  (USAARMS,  March  1991) 

Syataaa  Training  Plan  for  tha  Main  Battla  Tank,  Block  III 
(USAARMS,  Saptaabar  1991) 


supporting  Data  and  Aaauaationas  Safety  and  Training  Raouiraaanta 
f Phaaa  II.  Block  1) 

Safety.  It  ia  aaauaad  that  aafaty  riaka  are  incraaaad  in 
training  that  involvaa  vehicle  aovaaent  and  firing  of  live  rounda. 
It  la  further  aeatOMd  that  the  degree  of  riak  will  increaae  aa  the 
nuaber  of  vehiclea  aiaultanaoualy  involved  in  the  training 
increaaaa.  To  the  degree  that  eabadded  training  and  other 
aiaolation  involve  actual  vehicle  notion  or  live  firing,  riaka 
aaaociatad  with  tha  training  increaae.  Eabadded  training 
potentially  involvaa  an  additional  aafaty  riak  that  live  rounda  aay 
be  inadvertantly  fired  during  training.  Tha  STRAP,  however, 
raquiraa  that  tha  eabadded  training  ayataa  include  a  fail-aafa 
aachaniaa  to  prevent  a  weapon  ayataa  froa  inadvertantly  firing 
during  a  training  aaaaion. 

Pradacaaaor  avatea  coat  drivara.  Pradacaaaor  ayataaa  for  tha 
Block  III  tank  include  tha  MlAl  and  tha  M1A2.  Both  of  thaaa 
ayataaa  conauaa  large  quantitiaa  of  fuel  and  uaa  tha  ifOaa  gun  and 
aaaunition.  Tha  coat  of  oporating  thaaa  ayataaa  ia  high.  Tha  coat 
of  preparing  a  tank  for  an  axarciaa,  tha  fuel  coat  to  get  it  aoving 
and  the  aaintenance  coata  after  tha  axarciaa  ia  over  have  aevaraly 
liaitad  training  opportunitiaa  (Saw,  I99la) .  When  tha  coata  of 
firing  live  rounda  are  added  to  thia,  tha  coat  of  training  can  be 
prohibitive.  Another  potential  coat  driver  ia  tha  cost  of 
upgrading  ranges  to  handle  tha  firing  of  tha  I20nn  round.  For 
tanks  eaq>loying  tha  120bb  gun,  there  ia  a  lagitiaata  training 
raquireaant  to  practice  gunnery  skills  out  to  a  range  of  5000 
aatars  (Saw,  1991b) .  if  tha  required  ranges  have  already  bean 
built  for  tha  pradacassor  ayataa,  than  range  construction  ia  not  a 
cost  driver.  Mhan  local  training  areas  are  inadequate  for  firing 
tha  aain  gun  or  for  running  larger  scale  axarcisas,  transporting 
nan  and  aquipaant  to  an  adequate  training  area  can  be  a  aajor 
expanse. 
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Device,  simulators,  and  simulations  cost  drivers.  If  high 
fidelity  simulators  are  required  to  augment,  or  substitute  for, 
live  fire,  then  their  acquisition  and  support  costs  may  become  a 
cost  driver.  The  production  cost  of  the  Institutional  Gunnery 
Trainer  for  the  Block  III  tank  is  estimated  at  roughly  $  1.8 
million  per  copy  and  the  Close  Combat  Tactical  Trainer  (successor 
to  the  Simulation  Network  or  SIKHET)  costs  roughly  $  19.5  million 
to  equip  a  tank  battalion,  or  $  375,000  per  module  (Project  lUuiager 
for  Training  Devices,  1991) .  The  Tank  Precision  Gunnery  inbore 
Device  (TPGID) ,  as  a  substitute  for  live  fire,  has  the  potential  to 
reduce  ammunition  and  maintenemce  costs  and  reduce  the  need  for 
improved  firing  ranges,  but  a  full  research  and  development  program 
and  production  funding  for  TPGID  could  run  between  $25  million  and 
$100  million  dollars  (Saw,  1991b) . 

Rmbedded  training  system  cost  drivers.  The  Baseline  Cost 
Estimate  (BCE)  for  the  Training  Devices,  Simulators  and  Simulation 
required  for  the  Armored  Systems  Modernization  Progrzun  (Project 
Manager  for  Training  Devices,  July  1991)  lists  the  following  as 
technical  amd  cost  risks: 

a.  probable  increased  vehicle  SAM  requirements  resulting  from 

ET. 


b.  use  of  the  vehicle  laser  systems  (Vehicle  Integrated 
Defense  System  and  Laser  Range  Finder)  as  a  replacement  for  current 
tactical  engagement  simulation  techniques. 

c.  miniaturization  and  adaptation  of  hardware  to  allow 
sufficient  training  simulation  to  be  embedded  within  the  normal 
confines  of  the  combat  vehicle  (i.e.,  image  generators,  visual  data 
base  memory,  thru-sight  video  optics) . 

d.  the  expensive  embedded  training  system  sustainment  cost  per 
vehicle  would  perhaps  suggest  a  reduction  in  the  total  number  of 
ASM  vehicles  being  fielded  with  the  "built-in"  version  of  embedded 
training  system.  Configuration  of  the  embedded  training  system  as 
a  "plug-in",  instead  of  "built-in"  might  allow  the  flexibility  to 
install  the  embedded  training  system  only  in  certain  vehicles,  thus 
reducing  the  long  term  Operating  and  Maintenance  (OMA)  costs. 

Other  potential  cost  drivers  not  listed  in  the  BCE  include: 
networking  ET  systems  together  for  collective  training;  and 
training  creimembers  to  use  the  embedded  training  system. 


SMBPOCtinq  Pata  and... Agg\mpt ions; _ MPT  and  ram  Requirements  (Phase 

II.  Block  2) 

The  Manpower  Personnel  emd  Training  (MPT)  requirements  are 
identical  to  those  listed  for  Phase  I.  By  definition,  ET  requires 
the  availability  of  the  prime  system  for  training  purposes. 
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Furthttraor*  the  prime  system  must  be  available  in  sufficient 
quantities  for  a  long  enough  time  to  allow  soldiers  to  be  trained. 
The  following  requirements  listed  in  the  Block  III  Systems  Training 
Plan  (U.S.  Army  Armor  School,  September  1991)  should  enhance  the 
availability  of  the  prime  system  for  training  purposes: 

a.  the  requirement  to  embed  Gunnery/Tactical  Embedded  Training 
System  (G/TETS)  into  each  Block  III  tank  fielded.  Because  every 
fielded  tank  Includes  the  ET  system,  training  is  readily  available 
for  every  crew. 

b.  a  capability  to  convert  the  tank  from  the  combat  to  the 
training  mode  in  not  greater  than  15  minutes. 

The  maintainability  of  the  Block  III  is  assumed  to  be 
sufficiently  high  that  it  should  not  be  an  iBq>ortant  factor  in 
determining  availability  for  training. 


Supporting  Data  and  Aasumptions: _ Training  Support  and  Facilitie^ 

(Phase  II.  Block  3^ 

If  ranges  and  facilities  are  available  to  support  the 
predecessor  system  in  quantities  equal  to  that  of  the  Block  III 
tank,  then  they  should  be  adequate  to  support  the  Block  III.  This 
of  course  assumes  that  the  Block  III  does  not  differ  from  the 
predecessor  system  on  some  critical  parameter,  such  as  range  of  the 
main  gun.  If  the  ranges  and  facilities  for  the  predecessor  system 
are  Inadequate,  then  the  same  may  be  said  for  the  Block  III.  To 
the  extent  that  the  proposed  embedded  training  system  requires  use 
of  these  ranges  and  facilities,  it  may  or  may  not  be  suppozrtable. 


Sureortinq _ Qa^a _ and  Assumptions: _ Institutional  Training 

Requirements  (Phase  II.  Block  4^ 

Statements  in  the  ROC  suggest  that  much  of  the  institutional 
training  must  be  accomplished  by  devices,  rather  than  by  ET, 
because  the  expected  number  of  tanks  at  the  institution  would  be 
too  few  to  suiqport  significant  portions  of  the  training  required. 


Supporting  Data  and  Assumptions;  Personnel  and  Skill  Requirements 
for  Unit  Training  (Phase  II.  Block  5) 

Turbulence.  It  is  assumed  that  personnel  turbulence  will 
continue  to  be  a  problem  for  training  armor  skills.  The  need  for 
crew  and  unit  coordination  in  armor  units  increases  the  iiqpact  of 
personnel  turbulence  on  training  euid  performance.  It  is  further 
assumed  that  replacement  personnel  are  likely  to  have  low  skill 
levels  or  decay^  skills.  Therefore  the  need  to  retrain  and  cross 
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train  paraonnal  to  overcome  the  negative  ii^iacta  of  tiarbulence  on 
collective  performance  is  a  very  real  requirement  in  armor  units. 

Shill  requirements.  The  shill  requirements  for  operating  and 
maintaining  the  Bloch  III  tanh  aure  assumed  to  be  high.  This 
assumption  is  based  largely  on  the  increased  capabilities  of  the 
tanh  over  its  predecessors.  Some  experts  believe  the  Bloch  III 
operating  requirements  will  become  more  lihe  those  of  present  day 
aircraft.  Certainly,  the  Bloch  III  will  require  the  crewmen  to 
learn  and  retain  additional  procedural  tashs,  which  tend  to  decay 
rapidly,  and  to  exercise  a  greater  degree  of  decision  mahing 
prowess,  while  perhaps  reducing  psychomotor  requirements.  The 
inclusion  of  a  vehicle  Position/Navigation  system  and  other  new 
system  capabilities  is  lihely  to  increase  the  number  of  procediiral 
tashs  that  must  be  performed.  Psychomotor  tashs  may  be  reduced  by 
a  multisensor  target  acquisition  system  and  automatic  traching 
capabilities.  In  degraded  modes,  the  psychomotor  requirements  may 
remain  high,  however. 

Electronic  linhs  to  other  vehicles.  Networhing  Block  III 
temhs  requires  linhs  with  other  Bloch  Ill's  and  with  networked 
simulation  (SIMNET)  modules.  For  the  Block  III  tank,  this  could  be 
accomplished  through  an  iimbllical  connection  or  possibly  through 
radio  links.  The  capability  of  the  current  SINCGARS  radio  to 
provide  the  necessary  radio  link  is  unknown.  The  BCE  suggests  that 
linking  the  tank  embedded  training  system  to  other  simulations  may 
employ  microwave/satellite  communications.  ProvlCing  a  capability 
to  link  Block  III '  s  together  for  collective  training  is  well  within 
the  state-of  the-art,  particularly  if  we  assume  that  much  of  the 
umbilical  equipment  will  be  housed  in  a  mobile  "electronics  van". 
The  requirement  in  the  System  Training  Plan  (STRAP)  that  the  6/TETS 
interface  with  Instrumented  telemetry  type  ranges  may  provide 
another  opportunity  for  linking  vehicles  to  each  other.  Based  on 
the  foregoing  discussion,  it  is  assumed  that  the  electronic  links 
needed  to  meet  networked  training  requirements  will  be  available  in 
the  Block  III  temk. 


Supporting  Data  and  Assumptions; _ Workstation  Availability  for 

Training  f Phase  II.  Block  6) 

It  is  assumed  that  the  students  will  be  available  for  a 
sufficient  amount  of  time  to  meet  performance  standards,  and  that 
prime  system  workstation  availability  will  support  ET  if  the  prime 
system  is  available  in  sufficient  quiuitlties  at  the  proposed 
training  site. 
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Supporting  Data  and  A««UBPtloMt _ TrainiM  SY-ftW  MObllitY  (HMgf 

BXflfljL  7) 


R«qpiim«nts  docuaants  do  not  spocify  that  training  ba 
aeco^pllshad  In  assaably  araaa  during  vartlaia.  lharafora.  It  is 
assuMd  that  tha  aabaddad  training  systaa  naad  not  ba  availabla  for 
training  in  assaably  araas. 

Phaaa  II  Raeomondations 

Tha  aost  strilcing  rasult  of  this  procass  was  tha  consistancy 
with  %rhich  odsaddad  training  %ias  racoaaandad  for  unit  training 
across  tasks.  This  is  dua  in  part  to  tha  tandancy  to  answar  many 
of  tha  guastions  tha  saaa  way  for  all  of  tha  task  clustaxs.  In 
addition,  thara  ara  mltipla  paths  to  salacting  tha  asbaddad 
training  option.  A  lack  of  datailad  inforsation  about  tha  training 
facilitias  and  support  and  tha  availability  of  tha  prina  systas  for 
training  datarminad  tha  answars  to  kay  guastions,  rasulting  in  tha 
salactlon  of  an  asbaddad  training  altamativa.  Sosa  of  tha 
spaclfic  assumptions  that  datarsinad  tha  rasults  includa: 

Tha  raguirad  forms  of  svqpport  (a.g. ,  facilitias,  parsonnal, 
supplias)  will  ba  collocatad  in  sufficiant  guantity  to  males  ET 
possibla. 

Tha  MPT  impacts  of  ET  can  ba  mat. 

Any  additional  waar  and  taar  that  ET  placas  on  tha  prims 
systam  coaq^onants  is  signportabla  in  tarms  of  manpowar  and 
parsmnal  impacts. 

nia  prims  systam  and  tha  studants  will  ba  availabla  for  a 
sufficiant  amount  of  tlma  to  mast  parformanca  standards. 

Tha  dacision  procass  indicatad  that  all  forms  of  asbaddad 
training,  ranging  from  fully  asbaddad  training  to  umbilical  ET, 
wars  racomsandad  training  altamativas.  Tha  nobility  of  tha  Block 
III  tank  couplad  with  task  clustars  that  do  not  raguira  a  moblla 
training  systam  lad  to  this  outcoma. 

In  considaring  institutional  training,  SAD  was  racosmandad  for 
tha  majority  of  tha  task  clustars,  primarily  bacausa  it  was 
axpsetad  that  tha  prims  systams  would  not  ba  availabla  in 
sufficiant  numbars  at  tha  institution  to  support  training  of  tha 
task  clustars.  Basad  on  tha  limltad  availability  of  tha  Block  III 
tank  at  tha  institution,  asbaddad  training  was  racoaaandad  for  only 
four  task  clustars  in  Fhasa  II  analysis: 

(1)  Oparata/usa  tha  ET  systam 

(2)  Smpsrvlsa/conduct  rasumply  oparations 

(3)  Load/unload 

(4)  Powar-oip/prapara  stations  for  oparation. 
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section  6.  Supporting  Docunontation ,  Aasuaptions,  and 
Baco—andationa  for  Phaaa  III  Analysis  of  tha  Block  IZI  Tank 


Lint  of  Docusants  Osad  in  Pfaaaa  III 

Blu^rint  of  tha  Battlafiald  (DA  TRADOC,  1988) 

Basalina  cost  Estisata  for  tha  Training  Davicas,  slnulators 
and  Slsulati<ui  Raquirad  for  tha  Anorad  Systass 
Modamlsation  Prograa  (Projact  Managar  for  Training 
Davicaa,  July  1991) 

Raquirad  Opi^tlonal  Capability  for  tha  Main  Battla  Tank, 
Block  IIZ  (UBAARMS,  March  1991) 

Systass  Training  Plan  for  tha  Main  Battla  Tank,  Block  III 
(USAARMS,  Saptasbar  1991) 

Training  Oavlca  Raqulrasant  (n3R)  Block  IIZ  Main  Battla  Tank 
Institutional  Drivar  Trainar,  Institutional  Gunnary 
Trainar,  and  Gunnary/Tactlcal  Bshaddad  Training  Systas 
(USAARMS,  August  1991b) 


gmSGrting  Bata  and  Aisurotignii _ Safatv  and  Data  Sacuritv  fPhasa 

HI,  BlOCK  1) 

It  is  assusad  that  safaty  risks  ara  incraaaad  in  training  that 
involvas  vahicla  sovasant  and  firing  of  liva  rounds.  It  is  furthar 
assusad  that  tha  dagraa  of  risk  will  ineraasa  as  tha  nusbar  of 
vahiclas  sisultanaously  involvad  in  tha  training  incraasas.  To  tha 
dagraa  that  asbaddad  training  and  othar  sisulation  imrolva  actual 
vahicla  notion  and  liva  firing,  risks  associatad  with  tha  training 
ineraasa.  Rsbaddad  training  potantially  involvas  an  additional 
safaty  risk  that  liva  rounds  nay  ba  inadvartantly  firad  during 
training.  Tha  STRAP,  howavar,  raquiras  that  tha  aadMddad  training 
systas  includa  a  fall-safa  sachanisn  to  pravant  a  vaapon  systas 
fron  inadvartantly  firing  during  a  training  sassion.  Tha  ymapon 
systas  itsalf  has  traditionally  baan  usad  in  collactiva  training 
axarclsas.  For  sost,  if  not  all,  of  tha  tasks  to  ba  trainad, 
safaty  consldaratlons  would  likaly  not  ba  sarious  anou^  to 
pracluda  usa  of  tha  prlsa  systas  in  training. 

Tha  naad  for  data  Si^xrity  d^)ands  on  tha  typa  of  data  that 
rasidas  in  tha  systas  and  tha  aocassibility  that  oparators  will 
hava  to  that  data  in  tha  training  soda.  It  is  assusad  that 
daaignars  of  tha  Block  III  tank  will  naad  to  includa  a  data 
■scurity  look-out  capability  and  that  including  tha  capability  will 
ba  tachnically  faasibla. 
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Supporting  Data  and  Xamurotions: _ SXiXi  RtTOirwntt  fPhait  III. 


Th«  slcill  roquir«Mnta  for  operating  and  naintaining  the  BlocX 
III  tank  are  assuMd  to  be  high.  This  assumption  is  based  largely 
on  the  Increased  capabilities  of  the  tank  over  its  predecessors. 
SoM  ea^erts  believe  the  Block  III  operating  reqpiiresents  will 
becose  Mre  like  those  of  present  day  aircraft.  Certainly,  the 
Block  III  will  require  the  crewsen  to  learn  and  retain  additional 
procedural  tasks,  %fhich  tend  to  decay  rapidly,  and  to  exercise  a 
greater  degree  of  decision  Baking  prowess,  while  pei^aps  reducing 
psychonotor  requireaents.  The  inclusion  of  a  vehicle 
Position/Navigation  systea  and  other  new  systea  capabilities  is 
likely  to  increase  the  nuaber  of  procedural  tasks  that  aust  be 
perforaed.  Psychoaotor  tasks  aay  be  reduced  by  a  aultisensor 
target  acquisition  systea  and  autosatic  tracking  capabilities.  In 
degraded  nodes,  the  psychoaotor  requireaents  aay  reaain  high, 
however. 


Supporting  Data  and  Aagmpt longs _ Prlae  Svstea  and  Instructor 

Availability  f Phase  III.  Block  3^ 

By  definition,  ET  requires  the  availability  of  the  prlae 
systea  for  training  purposes.  Furthexaore  the  priaie  systea  aust  be 
available  in  sufficient  quantities  for  a  long  enou^  tiae  to  allow 
soldiers  to  be  trained.  The  following  requireaents  (Block  III 
STRAP)  should  enhance  the  availability  of  the  prlae  systea  for 
training  purposes: 

a.  the  requireaent  to  eabed  6/TETS  into  each  Block  III  tank 
fielded. 

b.  a  capability  to  convert  the  tank  frca  the  ccadPat  to  the 
training  node  in  not  greater  than  15  ainutes. 

The  aaintainability  of  the  Block  III  is  assuaed  to  be 
sufficiently  high  that  it  should  not  be  an  important  factor  in 
deteraining  availability  for  training. 

The  Block  III  STRAP  indicates  that  the  6/TETS  will  have  an 
adaptive  evaluation  systea  for  evaluating  the  crew's  progress  and 
an  Instructor/operator  station  to  aid  in  aonitorii^f  and  critiquing 
student  actions.  The  STRAP  suggests  that  a  dedicated  instructor/ 
operator  will  not  be  provided,  but  that  the  Tank  Coaaander  or  other 
unit  personnel  will  perfora  the  required  Instructional  fiinctions. 
Based  on  the  STRAP  it  is  assuaed  that  the  MPT  iapacts  of  ET  can  be 
net. 
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aimpQgfciiifl  Data  and  AaiMotloM: — Training  Rmw  and  Faeillti«» 
fPiiaaa  111.  Block  4^ 

• 

Z£  rangas  and  facilitias  ara  availabla  to  support  the 
inradaoasaor  systaa  in  quantitias  aqual  to  that  of  tha  Block  III 
tank,  than  thay  should  ba  adaquata  to  support  tha  Block  ill.  if 
tha  rangas  and  facilitias  for  tha  pradacassor  systan  ara 
inadaquata,  than  tha  sans  nay  ba  said  for  tha  Block  III.  if 
currant  rangas  or  facilitias  ara  not  adaquata,  tha  option  still 
aicits  to  iqpgrada  thasa  facilitias  if  tha  upgrading  can  ba 
aoconplishad  coiwurrant  with  Block  III  fialding  and  is  affordabla. 
To  tha  mxtmnt  that  tha  proposad  aabaddad  training  systan  raquiras 
rangas  and  facilitias  that  ara  not  and  will  not  ba  availabla,  ET  is 
not  svqpportabla.  It  is  assunad  that  axisting  rangas  and  facilitias 
will  ba  capabla  of  st^porting  Block  III  tank  training. 


Supporting  Data  Mid  x^iamtlorms _ Mininun  Raouiranants  for  ET 

fPhasa  III.  Blocks  5.6.71 

Givan  tha  scopa  of  tha  training  raquirsaants  listad  for  tha 
G/TET8,  it  is  unliJcaly  that  all  of  than  could  ba  nat  by  a  fully 
aabaddad  training  systan  or  by  an  appandad  aabaddad  training 
systaa.  -  It  vill  probably  ba  nacassary  to  aaat  sons  tha 
raquiraaants  with  an  uabilical  aabaddad  training  systan  or  sons 
othar  training  altaxnativa.  In  dataraining  whathar  tha  minimnm 
raquiraaants  for  a  particular  typa  of  aabaddad  training  can  ba  aat, 
aach  task  or  function  vill  ba  traatad  as  if  it  vara  tha  only  tank 
or  function  that  tha  ET  systaa  vould  ba  raquirad  to  suppo^*  Zf 
tha  sun  total  of  tha  tasks  or  functions  raconaandad  for  a  typa  of 
ET  axcaad  its  capacity  to  siqpport  all  of  tha  tasks,  than  tha  axcass 
tasks  vill  ba  raavaluatad  to  dataraina  if  thay  aaat  tha 
raquiraaants  for  othar  ET  altamatlvas.  In  dataraining  vhathar 
ainiana  raquiraaants  for  ET  can  ba  aat,  training  davalopars  and 
anginaars  vill  naad  to  vork  closaly  vith  aach  othar. 


SUBMrtiM  Pita  ana  AlWlBtignii _ ET  mtarfaranea  vit>i 

Onarations  fPhasa  III.  Block 

Tha  Block  III  Training  Davica  Raqniraaant  (TDR)  for  G/TETS 
(U.S.  Axay  Axaor  School,  August  1991b)  raquiras  that  tha  tiaa  to 
convart  tha  tank  froa  a  training  aoda  to  its  cosdMt  nods  ba  no  aora 
than  15  ninutas.  Thara  is  no  raquiraaant  to  usa  tha  Block  III  in 
a  training  aoda  and  oparational  aoda  siaultanaously,  nor  is  it 
likaly  that  a  Block  III  tank  can  or  vill  ba  usad  siaultanaously  for 
training  and  oparationa. 
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sunportina  Data  an*  _ YilMl  SYftfl  Mid  Hfftion 

Bpaaig— t*fc«  TTT.  Block  9S 

lli«  TOR  r«quirM  that  6/TETS  provlda  a  raallstic  viav  of  tha 
outslda  world  to  tha  drivar,  guiuiar  and  tank  cogiBandar  froa  thalr 
individual  parspactivaa.  It  aust  also  rapraaant  stationary,  aoving 
and  firing  thraat  vahiclas  by  typa  and  awaainition  affacts  to 
includa  tracar  iaaga  and  point  of  iiqpact.  Tha  6/TETS  will  provida 
a  raalistic  visual  siaulation  of  tarrain  and  targats  with  scanarios 
that  ara  prograaaabla  for  individual,  craw,  platoon,  cospany  and 
battaliwt  tactical/gunnary  tasks.  Tha  TOR  doas  not  list  a  action 
platform  as  a  r^piiraaant  and  visual  notion  raquiraaants  (own  tank 
and  targat  Bovaaant)  should  ba  a^iiavabla  in  most  casas. 


supporting  Data  and  Aaouaptlonai _ ErlRt  SYitlR  AdYMtagif  fOT  El 

Altamativas  fPhasa  III.  Block  101 

Tha  Block  IZZ  tank  offars  savaral  ganaral  advantagas  for  ET 
Altamativas  as  statad  in  tha  STRAP,  THA,  or  ROC.  Tha  Block  ZZZ 
ROC  suggasts  that  tha  Vahicla  Blactronics  (Vatronics)  and  tha 
vatronics  control  and  oparating  Systaa  (VOOS)  will  provida 
alactronic  intarfacas  with  craw  controls  and  indicators.  Tha 
Vatronics  control  and  Oparating  Systam  also  spaads  inf oraation  flow 
to  hi^  achalons.  Tha  ROC  statas  that  tha  Block  IZZ  will  ba 
aquipp^  with  standard  connactors  to  provida  natworkad  ET  as 
raquirad,  and  with  uabilical  connactors  through  which  training 
davicas/siaulators  will  ba  appandad  whan  fully  aabaddad  training  is 
not  faasibla.  Tha  TOR  suggasts  tha  naad  for  soaa  autoaatad 
instructional  faaturas  to  Includa  tha  capability  to  monitor  and 
avaluata  tha  parformanca  of  crav(s)  and  provida  faadback  in  tha 
fora  of  a  report  of  past  craw  parforaanoa. 


Jiivf  Training  Ratrofit  fPhasa 

III.  Biggfc  m 

Thara  is  avary  raascm  to  baliava  that  training  design 
decisions  will  ba  aada  aarly  enough  to  incorporate  ET  in  tha  Block 
ZZZ  tank  design,  thereby  avoiding  a  costly  ratrofit  for  ET. 


supporting  Data  and  x««inm<;lgns!  ET  RAM  Raouiraaents  f Phase  III. 
BlOCK  III 

Tha  Block  ZZZ  TDR  suggasts  that  tha  6/TETS  aust  meat  tha  same 
RAM  raquiraaants  for  training  as  tha  Block  ZZZ  tank.  It  also 
statas  that  tha  ET  systaa  aust  ba  no  aora  vulnarabla  to  thraats 
than  is  tha  Block  III.  ET  programs  will  raduoa  tha  naad  for 
aanauvar  training  and  range  firing,  thereby  reducing  aaintananca 
comtM  and  class  III,  V,  and  ZX  asqps^ituras  (Block  III  ROC,  p.  1- 
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58) .  Emncm,  momt  usm  of  ET  will  not  incroaso  RAM  roquiroMnts 
significantly,  avan  thou^  aoaa  a^itional  waar  and  taar  nay  occiir. 
RAN  raquiraaants  aay  also  incraasa  bacausa  of  tha  additional  on¬ 
board  procassing  of  data  attanding  tha  introduction  of  Vatronics. 


SttPPQrtina  Data  and  Avilabllltv  tar  mining  fPhasa 
Illi  BiOgK  U\ 

By  daflnition,  ET  raquiras  tha  availability  of  tha  priaa 
systaa  for  training  purposas.  Furthanora,  tha  prina  systaa  sust 
ba  availabla  in  sufficiant  quantitias  for  a  long  anough  tiaa  to 
allow  soldiars  to  ba  trainad.  Tha  following  raquiranants  (Block 
III  STRAP)  should  anhanca  tha  availability  of  tha  prina  systaa  for 
training  j^irposas: 

a.  tha  raguiraaant  to  aabad  6/TBTS  into  aach  Block  IZZ  tank 
fialdad. 

b.  a  capability  to  convert  tha  tank  froa  tha  coabat  to  tha 
training  aoda  in  not  graatar  than  15  ainutas. 

Tha  aaintainabllity  of  tha  Block  III  is  assuaad  to  ba 
sufflciantly  high  that  it  should  not  ba  an  iaportant  factor  in 
datazaining  availability  for  training. 

Availability  for  training  at  tha  institution  aay  ba  raduoad  to 
tha  axtant  that  thara  aay  not  ba  anou^i  Block  IIZ  taxdcs  at  tha 
institution  to  mqqport  tha  raquirad  training  avants.  Zt  is  assuaad 
that  tha  allocation  of  Block  ZIZ  tanks  to  tha  institution  will  not 
support  significant  aabaddad  training  applications. 


SMBBOKtiM  PaU  IDd  ABMPtigPRi _ Can  Pri—  ttvmUmmm  or  Thfir 

workstations  Support  ET?  fPfaasa  III.  Block  141 

Whara  thara  ara  sufficiant  nuadsars  of  priaa  systaas  availabla 
(a.g. ,  in  tha  \uiit) ,  it  is  assuaad  that  tl^  can  ba  nada  totally 
availabla  for  anouq^  tiaa  to  siqpport  ET.  Thara  is  no  raguiraaant 
to  usa  tha  Block  ZZI  in  a  training  aoda  and  oparational  aoda 
slaultanaously,  nor  is  it  likaly  that  a  Block  IIZ  tank  can  or  will 
ba  usad  slaultanaously  for  training  and  pparations.  Whila  tha 
individual  crawaaabars  aanning  aa^  craw  workstation  aay  train 
indapandantly  in  seas  casas,  thay  typically  function  as  a  craw 
during  coabat  oparations.  Hanca  ona  crawstation  would  not  ba  usad 
for  training  idiila  tha  other  is  usad  slaultanaously  for  oparations. 
While  tha  Block  IZZ  tank  is  a  aobila  priaa  systaa,  tha  training 
systaa  aay  or  aay  not  ba  raguirad  to  ba  aobila  based  on  tha 
particular  tasks  or  functions  to  ba  trainad. 
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muppertina  Data  Mid  AaauMatleM: _ MaintfianCT  Confidttrfltion§ 

XEImMI  nil  BtOfilt  m 

It  is  assuBsd  that  tha  training  systas  ccnqponants  includad 
in  a  fully  asbaddad  training  systas  will  ba  found  in  tha  Tabla  of 
Organisation  and  Igulpaant,  and  tharafora  will  ba  aaintainad  by 
Aray  parsonnal.  It  is  furthar  aasuaad  that  any  coiqwnant  of  an 
uabllieal  or  appandad  ET  systaa  that  appaars  in  tha  TOE  will  ba 
aaintainad  by  Aray  parsonnal.  Tha  TDR  for  tha  6/TETS  attachad  to 
tha  Block  III  STRAP  suggasts  that  tha  aabaddad  training  systaa 
ooaponants  will  ba  aaintainad  by  tha  saaa  parsonnal  idio  maintain 
tha  tank.  It  is  tharafora  assuaad  that  sufficiant  Aray  parsonnal 
will  ba  availabla  for  maintaining  tha  ET  systaa  ooaponants.  It 
is  also  assuaad  that  a  sufficiant  nuabar  of  contract  aaintenanca 
parsonnal  to  aaintain  thosa  coi^Ksnants  that  must  ba  contractor- 
aaintainad  will  ba  availabla. 


SuBPortina  Data  and  Assumptions: _ ftIPPOrt  tQI  StBlrf-aionB  DSYiCB 

fSAD^  and  Appandad  Training  fPhasa  III.  Block  16^ 

Tha  TDR  for  tha  Institutional  Orivar  Trainar  (IDT)  and  the 
Institutional  Gunnary  Trainar  (IGT)  (U.S.  Aray  Amor  School, 
August  1991b)  both  indicate  that  dedicated  Instructor/Oparators 
will  ba  provided.  While  tha  TDR  limits  tha  aanpowar  and  force 
stmctura  to  currant  levels,  it  should  not  restrict  tha  use  of 
Stand-Alone  Devices  because  there  is  currently  a  cadre  of  support 
parsonnal  who  serve  existing  driver  and  gunnery  trainers.  Based 
on  the  lack  of  discussion  of  MPT  probleas  in  the  TDR,  it  is 
assumed  that  MPT  requirements  for  SAD  can  be  aet. 


Supporting  Data  and  Apiamtlcmsi  SAD  and  Appudpd  Training 
System  Paeilities  f Phase  III.  Block  17 ^ 

Tha  TDR  suggests  that  Block  III  SADs  will  not  require 
ranges,  but  will  require  training  facilities.  It  appaars  that 
for  tha  Block  ill,  existing  training  facilities  will  provide 
adequate  space  for  the  SADs.  The  TDR  requires  that  the  IDT  be 
able  to  fit  into  the  existing  driver  training  facility  at  Fort 
Knox.  If  appended  devices  are  used  they  will  likely  require 
rai^a  facilities,  but  existing  ranges  should  fulfill  these 
raquireaants  in  aost  cases.  Appandad  devices  are  unlikely  to 
require  any  additional  training  facilities. 


Suppyrtiina  Data  and  Assumptions:  Motion  and  Direct  vision 
Recniireaents  for  SADs  fPhasa  III.  Blocdc  lai 


The  institutional  training  devices  listed  in  the  TDR  suggest 
that  a  direct  view  of  tha  outside  world  must  ba  siaulatad.  While 
the  IGT  requires  only  visual  aotion,  the  IDT  requires  a  notion 
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platfora  as  wall.  Ths  sotlon  platform  will  be  an  off-the-shelf 
system  that  has  been  in  comaon  use  in  industry. 


Supporting  Data  and  Assumptions!  Appended  Training  Interference 
with  Operations  (Phase  III.  Block  19 i 

There  is  no  requirement  to  use  the  Block  III  in  a  training 
mode  and  operational  mode  simultaneously,  nor  is  it  likely  that  a 
Block  III  tank  can  or  will  be  used  simultaneously  for  training  and 
operations.  Nhile  the  individual  crewmembers  manning  each  crew 
workstation  may  train  independently  in  some  cases,  they  typically 
function  as  a  crew  during  combat  operations.  Hence  one  creifstation 
ifould  not  be  used  for  training  idiile  the  other  is  used 
simultaneously  for  operations.  The  time  to  switch  between  a 
training  mode  and  an  operational  mode  will  vary  d^)eiwiing  on  the 
characteristics  of  the  appended  training  system.  The  TOR  does  not 
provide  this  information  for  any  potential  appended  training 
systems. 


Supporting  Data  and  Assumptions:  Appended  System  RAM  and  Training 

AyaiXabilitY  (PhMt  III,  Blocfc  201 

In  the  absence  of  informatioii  to  the  contrary,  it  is  assumed 
that  the  RAM  requirements  for  any  proposed  appended  system  can  be 
net  and  that  it  will  not  cause  undue  wear  and  tear  on  the  Block  III 
tank.  But  if  the  appended  training  requires  vehicle  motion  or  live 
firing,  the  wear  and  tear  will  inermamm  proportionately  and  Block 
IZZ  RAM  may  be  affected.  The  availability  of  Block  ZZZ  tanks  at 
the  institution  may  be  limited  due  to  the  cost  of  these  systems. 
The  use  of  appended  training  is  limited  by  the  number  of  prime 
systems  that  will  be  available  and  the  number  of  soldiers  that  will 
be  trained  using  the  appended  devices. 


supporting  Data  and  Assumptions;  SAD  RAM  and  Training  Availability 

(Fhatt  m.  Blggfc  11) 

Unlike  embedded  training  or  appended  training,  SAD  does  not 
require  the  availability  of  the  prime  system  for  training. 
However,  the  availability  of  SADs  for  training  is  d^endent  on  the 
training  load  relative  to  the  nuidser  of  SADs  Installed  at  the 
institution  or  xinit.  The  TOR  requires  that  Block  ZZZ  SADs  have  an 
availability  of  90%  based  on  a  9d*hour  scheduled  training  week. 
The  number  of  devices,  the  number  of  users  and  estimated  training 
times  are  needed  in  determining  availabilities.  Zn  the  absence  of 
such  information,  it  must  be  assumed  that  the  SADs  will  be 
available  for  training  as  required.  The  Block  ZZZ  STRAP  indicates 
that  the  error  school  will  have  8  ZDTs,  12  ZGTs,  and  13 
Institutional  Maintenance  Trainers.  Based  on  the  STRAP  it  is 
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assvoMd  that  tha  RAM  requlraaants  astablishad  for  Block  III  SADa 
can  ba  aat. 


SupDortino  Data  and  Aaaumptiona;  Faaaibilitv  of  Oaina 
Bcniip— nt  Training  fAETl  fPhaaa  ill.  Block  221 


Baaa4  on  tha  lack  of  dlscuaaion  of  MPT  problaas  tha  TDR,  it  is 
assuaad  that  MPT  raquiraaants  for  \asing  tha  Block  III  tank  for 
training  can  ba  >at. 


Ehasa  III  RacQBnandations 

Unit  Training.  m  kaaping  with  tha  Phasa  II  rasults, 
aabaddad  training  was  consistantly  racoaoMndad  for  unit  trainii^. 
Tha  only  unit  task  that  was  not  racossandad  for  ET  raquirad  tha 
oparator  to  laam  to  uaa  othar  training  ^[uipsMnt.  As  in  Miasa  II, 
a  lack  of  datailad  information  about  tha  training  facilitias  and 
support  and  tha  availability  of  tha  prlma  systam  for  training 
dataxmlnad  tha  answers  to  kay  questions,  resulting  in  tha  selection 
of  an  aabaddad  training  altamativa.  NCst  of  tha  tasks  could  ba 
trained  using  aithar  fully  aabaddad,  appended  aabaddad  or  uabilical 
ET  systaas.  Rowavar,  tasks  that  raquirad  simulation  of  own-tank 
■ovaaant  could  not  ba  trained  uaii^  aithar  fully  or 

appended  ET,  and  required  an  uabilical  ET  system.  Currant 
technology  raquiraa  an  uabilical  ET  systaa  to  provide  tha 
additional  image  generation  capacity  raquirad  for  simulating  own- 
tank  aovaaant.  Five  task  clusters  involve  own-tank  movaaant  and 
thereby  require  an  uabilical  ET  systaa: 

Operate  Driving  Controls  and  Navigation  Systn 
Tactical  Drivi^ 

Issue  and  Execute  Fire  Cosnand  froa  a  Moving  Tank 

Ford  Water  and  Cross  Gaps 

Conduct  Vehicle  Recovery  Operations 

Tha  following  clusters  could  be  trained  using  fully  — 
training,  appended  ET,  or  uabilical  ET: 

Power-up/prepare  stations  for  operation. 

Conduct  Pre-^  Checks/After  Operation  checks 
Load/Unload 

Issue  and  Execute  Fire  CoaaaxKU  froa  a  Stationary  Tank 
Classify  and  Prioritize  Targets 
Iiqput  Routa/Waypolnts 
Itonitor  Navigation  liqnit 

Initialize  Internal  Coaaunlcations  &  Operate  Intercoa 
Initialize  External  Coaaunications;  Construct  Edit  Messages  or 
Orders;  Transait/Receive  Massages  or  Orders 
Tactical  Coaaunications 

Select/Set  Sectors  and  Select  Sensors  and  Mode 


Monitor  Sensors;  Jkcqair*,  Identify  and  Prioritize  Targets 
Aggregate  and  Evaluate  Intelligence  Data;  Edit/Send 
intelligence  Inforaation 
Assess  Target  Daaage/Status 
Initiate  NBC 

Reduce  Vehicle  Detectability 

Detect/Suppress  Fire  and  Detect/El iainate  Standing  Fluid 
Siqpervise/conduct  resupply  operations 
Operate/use  the  ET  systea 

Perfora  Preventive  Maintenance  Checks  zmd  Services;  Use 
Maintenance  Aids;  Conduct  Scheduled/Unscheduled  Maintenance 

Institutional  Training.  The  use  of  eabedded  training  at  the 
institution  is  Halted  soaewhat  by  the  lack  of  Block  III  tanks  at 
the  institution  that  aay  be  devoted  to  training  activities.  An 
inforaal  investigation  into  the  use  of  the  predecessor  systea  at 
the  Araor  Center  and  School  at  Fort  Xnox  suggests  that  the 
availability  of  the  Block  III  tank  aay  not  be  as  restricted  as  the 
ROC  seeas  to  suggest.  Assuaing  that  the  availability  of  the  Block 
III  should  be  roughly  equal  to  the  availability  of  the  MlAl  tank  at 
Fort  Knox,  the  Block  III  should  be  available  in  sufficient  nuabexrs 
to  train  no  less  than  one-fourth  of  the  Block  III  tasks.  If  the 
Block  III  tank  has  a  higher  availability  than  estiaated,  then  any 
of  the  unit  tasks  recoaaended  for  ET  aay  also  be  trained  at  the 
institution.  Conversely,  if  the  availability  has  been 
overestiaated,  then  soae  of  the  tasks  suggested  for  ET  aay  have  to 
be  trained  using  other  training  systea  alternatives.  A  reanalysis 
of  institutional  training  for  the  Block  XIX  tank  vill  be  required 
if  the  estiaated  availability  of  the  Block  III  tank  at  the 
institution  changes.  Based  on  these  assuaptions  and  analysis  using 
the  ET  Guide,  the  following  task  clusters  aay  be  trained  via 
eabedded  training  at  the  institution: 

Power-up/Prepare  Stations  for  operation 
Load/Unload  Main  Gun 
liqmt  Route,  Waypoints 
Monitor  Navigation  Xiqnit 

Select/Set  Sectors;  Select  Sensors  and  Mode 
Monitor  Sensors;  Acquire,  Identify,  &  Prioritize  Targets 
Aggregate  &  Evaluate  Intelligence  Data;  Edit  &  Send 
Intelligence  Inforaation 
Assess  Target  Daaage/Statxis 
Initiate  NBC 

SAD  was  recoaaended  for  training  the  reaaining  institutional  tasks. 
Generally  speaking,  the  task  clusters  recoaaended  for  SAD  were 
those  tasks  that  would  require  auch  training  tine  or  would 
typically  be  perforaed  in  conjunction  with  tasks  requiring 
considerable  training  tiae. 

Sane  of  the  specific  assuiq;tions  that  were  priaary 
deterainants  of  the  results  include: 
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TtM  r^quirsd  fonu  of  suf^rt  (•.q*,  facilities,  personnel, 
sunpii**)  will  be  collocated  in  sufficient  quantity  to  aaJce  ET 
possible. 

The  MPT  impacts  of  ET  can  be  set. 

Any  additional  wear  and  tear  that  ET  places  on  the  prise 
systes  coiqponents  is  supportable  in  tens  of  sanpover  and 
personnel  im»cts. 

The  priate  systea  and  the  students  will  be  available  for  a 
sufficient  aaount  of  time  to  aeet  perfonemce  standards. 

The  recossendations  provided  as  the  result  of  the  Phase  III 
analysis  are  based  on  a  detailed  analysis  of  the  best  available 
inforsation  to  date.  Therefore  the  conclusions  reached  during 
Phase  III  analysis  supersede  the  earlier  conclusions  based  on  Phase 
I  or  Hiase  ZI  analyses.  Where  conclusions  differ,  those  reached 
during  Phase  HI  t^e  precedence. 
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Section  7 .  Conclusions 


J^pplication  of  the  ET  Guidelines  to  the  ASM  Block  III  tank 
deaonstrates  that  the  guidelines  can  be  used  to  make  objective 
recosDMndations  about  the  use  of  esbedded  training  for  a  major 
weapons  system  program.  Perhaps  the  most  difficult  part  of 
aiqplying  the  guidelines  is  identifying  and  organizing  the  tasks  and 
functions  in  preparation  for  the  embedded  training  analysis. 
Another  necessary,  but  difficult,  task  involved  Identifying  and 
locating  the  information  that  was  needed  to  be  able  to  answer  the 
flowchart  qpxestions  accurately.  Few  probleu  were  encountered  in 
using  the  decision  flowcharts  once  the  necessary  data  had  been 
assembled.  Changes  to  some  of  the  flowcharts  eund  help  screens  are 
recommended,  however,  based  on  this  trial  application.  These  are 
described  in  Section  3  and  the  revised  charts  and  help  screens  are 
included  as  Appendix  A. 


Utility  of  Results 

At  the  time  the  decision  was  made  to  use  the  Block  III  Tank  as 
a  test  case  for  the  ET  Guidelines,  the  Block  III  was  aL  viable 
ongoing  program.  Subsequently,  the  Army  made  a  decision  to  halt 
the  program  based  on  a  change  in  the  threat  and  bu^et 
considerations.  This  decision  had  little  effect  on  the  trial 
application  of  the  guidelines  because  most  of  the  information 
needed  to  apply  the  guidelines  (through  Phase  III)  had  already  been 
generated.  The  decision  to  halt  the  program  however  does  have  a 
direct  effect  on  the  utility  of  the  specific  reccmnendations  for 
embedded  training  in  the  Block  HI  tank  described  in  Section  IV  of 
this  report.  If  the  Block  III  tank  program  is  resumed  at  a  lat^ 
date,  the  analysis  may  have  to  be  redone  because  technology  changes 
are  likely  to  iaq>act  both  the  Block  III  tank  design  and  the 
feasibility  of  usijig  a  fully  embedded  training  system. 

The  trial  application  of  the  ET  Guidelines  to  the  Block  III 
tank  has  isqportant  iiq)lications  for  determining  the  embedded 
training  requirements  for  other  ASK  v^icle  systems.  Many  of  the 
factual  statements  and  assumptions  listed  for  the  Block  III  tank  in 
Sections  4  through  6  will  apply  to  other  ASM  vehicles  such  as  the 
Advanced  Field  Artillery  System  (AFAS) .  The  issues  of  vehicle 
availability  at  the  institution  and  the  use  of  networked  training 
requirements  will  have  to  be  resolved  for  other  ASM  vehicles.  The 
discussion  of  these  Issues  in  this  report  should  help  analysts  to 
better  address  these  issues  for  other  ASM  systems. 

The  chore  of  keeping  tra^  of  the  decision  process  is 
formidable  in  that  each  task  or  function  analyzed  produces  a  large 
number  of  annotated  charts  that  must  be  organized  and  reviewed  to 
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coaplttttt  th«  analysis.  The  coaplaseity  of  the  enbedded  training 
analysis  for  the  ASM  Block  HI  tank  suggests  that  an  autonated 
version  of  the  ET  Guidelines  is  needed  to  facilitate  the  zmalysis 
process.  In  response  to  this  need,  STRICOM  has  recently  completed 
an  autosated  version  of  the  Guidelines  (R.  Copeland,  personal 
coaaunication  February  12,  1992). 

Finally,  the  successful  application  of  the  ET  Guidelines  to  a 
aajor  weapons  systen  provides  eiq>irical  support  for  the  utility  of 
the  Guidelines  in  staking  enbedded  training  decisions.  In  addition 
to  the  benefits  derived  fron  refining  procedures  required  for  using 
the  ET  Guide,  this  report  clearly  deaonstrates  how  early  eabedded 
training  decisions  can  be  sutde  objectively  using  the  ET  Guide.  It 
shows  training  developers  and  materiel  developers  that  the  ET  Guide 
is  a  useful  tool  that  can  help  them  perform  their  jobs  more 
effectively. 
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APPENDIX  A 


Revised  Flowcharts  and  Help  Sactlona 


Wkmmm  zz.  Block  l  Balp 

Puzpoaa:  Tha  purposa  of  this  block  is  to  avaluata  tha 
capability  of  tha  priaa  systaa  to  support  ET,  considarii^  tha 
ii^cts  of  ET  on  sanpowar,  parsonnal,  and  training  (MPT)  tuMi  on 
systaa  raliability,  vailabllity  and  naintainabilil^  (RAM). 

Ratlonala:  Tha  affactiva  utilization  of  a  training  systaa 
dapands  on  bringing  togathar  tha  rasourcas  naadad  to  train  at  tha 
appropriata  tiaa  and  placa.  Adaguata  nuabars  of  skillad  parsonnal 
to  conduct  tha  training,  co^Mitibla  facilltias,  and  tha  nacassary 
siqnpllas  aust  ba  prasant  to  proparly  utiliza  tha  aabaddad  training 
systaa.  Without  inforaatlon  to  tha  contrary,  it  can  ba  assuaad 
that  tha  raguirad  support  for  conducting  aabaddad  training  will  ba 
providad.  Howavar,  nota  that  organizational  factors  and  funding 
aay  liait  tha  typas  of  support  that  can  ba  providad.  If  tha 
nacassary  siq>port  for  ET  is  unavailabla,  than  guastions  in  Block  3 
ara  askad  to  dataraina  if  altamativa  foras  of  training  can  ba 
suig>ortad.  If  ET  appaazs  to  ba  stggwrtabla  than  tha  iapact  of  tha 
additional  waar  and  taar  on  tha  priaa  systaa  is  axaainad.  if  this 
iapact  results  in  an  unaccaptabla  aaintananca  load,  than  tha 
possibility  that  ET  can  ba  dasignad  so  that  it  doas  not  advarsaly 
Izqpact  tha  priaa  systaa  is  a3g>lorad.  If  ET  cannot  ba  dasignad  to 
aliainata  tha  advarsa  i^^cts  of  aabaddad  training  on  tha  priaa 
systaa,  tha  guastions  in  Block  3  ara  aslcad  to  datazaina  if  other 
siaulation  altamativas  ara  siqpportabla.  If  ET  can  ba  dasignad  so 
that  it  doas  not  unduly  stress  the  priaa  systaa  or  tha  iapact  can 
ba  siggtortad,  than  it  is  datarainad  idiathar  tha  priaa  systaa  can 
support  networked  aabaddad  training  raguiraaants.  Networked 
training  raguiraaants  will  ba  likely  if  either  of  two  task 
conditions  ara  aat:  (l)  tha  task  is  a  collactiva  task  that 
raguiras  coordination  between  alaaants;  or  (2)  tha  task  is  an 
individual  or  crew  task  irtiich  changes  in  taras  of  skill  daaands 
whan  parforaad  in  conjunction  with  other  alaaants  in  a  siaulatad 
coabat  anvironaant.  If  networked  training  raguiraaants  ara  likely 
but  cannot  ba  sigqportad  by  ET  because  it  is  not  feasible  to  provide 
tha  nacassary  electronic  interfaces,  than  these  raguireaents  aust 
ba  aat  by  networked  stand*-alona  devices.  If  priaa  systaa 
characteristics  can  support  networked  training,  or  if  networking  is 
not  raguirad,  than  ET  is  considered  further  in  Block  4. 
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flWM  ZZ.  Blook  4  Balp 

• 

Purpos«:  Thtt  purposs  of  this  bloclc  is  to  differentiate  among 
the  various  types  of  embedded  training  and  training  devices  based 
on  their  capabilities  to  satisfy  institutional  training 
requirements  during  both  peacetime  and  mobilization. 

Rationale:  If  Institutional  training  is  being  considered,  the 
availability  of  a  sufficient  quantity  of  prime  systems  to  support 
embedded  training  at  the  institution  is  assessed.  If  the  numbers 
of  prime  systems  available  at  the  institution  cannot  support  ET, 
but  can  support  appended  training,  then  either  SAD  or  appended 
training  are  the  reconsended  alternatives  for  institutional 
training.  If  the  numbers  of  prime  systems  available  at  the 
Institution  can  support  neither  ET  nor  appended  training,  then  SAD 
is  recommended  for  institutional  trainii^.  If,  on  the  other  hand, 
a  sufficient  number  of  prime  systems  are  available  for 
institutional  training,  then  requirements  for  training  system 
mobility  and  transportability  are  considered. 

A  mobile  training  system  must  by  definition  move  with  the 
prime  system.  One  reason  to  require  the  training  system  to  move 
with  the  prime  system  is  to  use  the  training  system  in  realistic 
moving  vehicle  exercises.  Another  reason  is  to  make  the  training 
readily  available  to  soldiers  idierever  they  take  their  prime 
system.  A  transportable  training  system  is  one  that  can  be  moved 
from  one  training  site  to  another  relatively  easily,  but  must  be 
moved  apart  from  the  prime  system.  As  defined  here  a  transportable 
system  should  not  require  extensive  preparation  for  relocation. 

If  the  prime  system  does  not  move  easily  and  the  training 
system  must  be  transportable  from  one  training  site  to  another, 
then  only  appended  ET  or  umbilical  ET  are  applicable  because  fully 
embedded  system  must  stay  with  the  system  to  idiich  it  is  embedd^. 
If  the  training  system  need  not  be  moved  then  all  types  of  ET  to 
include  fully  embedded  can  be  used  with  an  immobile  prime  system. 
If  the  prime  system  can  move  easily  and  the  training  system  is 
required  to  move  with  it,  fully  embedded  or  appended  ET  are  the 
best  alternatives  because  they  typically  reside  on  the  vehicle.  If 
the  prime  system  can  move  easily,  but  there  is  no  requirement  for 
the  training  system  to  move  with  it,  then  all  three  types  of 
embedded  training  are  options  for  meeting  the  institutional 
training  requirements.  After  determining  the  best  options  for 
meeting  institutional  requirements,  the  analyst  may  want  to 
consider  unit  training  requirements  in  Block  5. 
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Phase  il,  Block  4.  Which  types  of  ET  or  simulation 

alternatives  meet  institutional 
training  requirements? 


BLK4.A^  !•  in«titution«lnith»fth«nt  Of  tn  addition  to. 
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Purpos*:  Th«  purpoM  of  this  block  is  to  identify  factors 
that  Bay  liait  or  restrict  the  use  of  stand-alone  devices  (SADs)  or 
appended  training  devices  for  Besting  training  requiraaents. 
Reguirsaents  docuaents  aay  restrict  the  use  of  SAOs  or  aiq>ended 
devices  by  liaiting  training  siqpport  personnel  (including  those  who 
siqpport  training  as  a  secondary  dut^)  or  the  nuaber  of  training 
systaas  that  are  to  be  fielded. 

Rationale:  The  effectiveness  of  a  training  device  Bay  be 
affected  by  the  nuaber  of  training  systaas  fielded  (which  in  turn 
affects  the  availability  of  the  device)  and  the  nuaber  and  types  of 
personnel  available  to  stq;>port  the  fielded  systaas.  If 
requiraaents  docuaents  fail  to  allocate  a  sufficient  nuaber  of 
training  devices  or  the  personnel  required  to  airport  thoi,  then 
either  training  requiraaents  aust  be  reduced  or  the  training  device 
support  Bust  be  increased.  Increased  airport  ai^t  consist  of 
additional  instructional  or  aaintenance  staff  or  an  increase  in  the 
nuaber  of  devices  provided.  If  siqpport  cannot  be  increased  then 
requireaenta  aay  have  to  be  reduced.  One  way  to  reduce  training 
requiimanta  is  to  redesign  the  priae  systea  so  that  less  training 
is  required  to  operate  or  aaintaln  it.  Requireaents  for  additional 
instructional  si^qport  can  be  reduced  by  autoaating  aany  of  the 
instructional  functions,  and  requireaents  for  aaintenance  siqpport 
can  be  reduced  by  aaking  the  prijis  systea  aore  reliable  and  easier 
to  aaintaln.  Chuiging  the  sui^port  provided  or  requireaents  entails 
a  reevaluation  of  Phase  III,  starting  with  Block  1  questicais. 

For  training  systeas  not  restricted  by  constraints  Isposed  in 
requireaents  docuaents,  a  dedicated  instructor/i^erator  (I/O)  Bust 
be  available  if  needed  unless  other  perscmnel  are  available  to 
perfora  the  necessary  instructional  functions,  such  as  aonitoring 
student  perforaanoe  and  providing  feedback.  If  personnel  are  not 
available  to  perfora  these  functions,  then  a  training  device  aay 
still  be  an  option  if  perforaance  acmitoring  and  feedback  functions 
can  be  accoaplished  designing  a  training  diivioe  with  autoaated 
instructor  features.  If  a  training  device  caia  aset  the  specific 
instructor  requireaents  exaained  in  this  block,  and  it  can  satisfy 
other  Manpower,  Personnel  and  Training  (MPT)  requireaents,  then  the 
training  device  is  considered  further  in  Block  17.  If  not,  the 
training  device  option  being  considered  is  excluded.  If  the  device 
option  excluded  is  SAD,  then  appended  devices  are  considered  in 
Block  16,  B.  If  the  appended  device  option  cannot  be  adequately 
siqpported,  and  no  other  training  systea  alternatives  were 
reroaasnded,  then  either  training  reqpiireaents  aust  be  reduced  or 
siqpport  Bust  be  Increased.  Changing  either  siqpport  or 
requireaents  entails  a  reevaluation  of  Phase  III,  starting  with 
Blo^  1  questions. 
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se  III,  Btodc  16.  Do  the  number  of  trainers  or  support 

personnel  allowed  by  requirements 
documents  limit  the  use  of  SAD  or 
appended  training  devices? 


